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An open string in four dimensions is supplemented by forty four Majorana fermions. The fermions
are grouped in such a way that the resulting action is supersymmetric. The super-Virasoro algebra
is constructed and closed by the use of Jacobi identity. The tachyonic ground state decouples from






= n where n = 0; 1; 2;   . There are fermions and bosons in each mass level. The internal
symmetry group of the string breaks to SU(3) SU(2) U(1) U(1).
PACS : 11.17.+y
String theory was invented [1] as a sequel to dual resonance models [2] to explain the properties of strongly interacting
particles in four dimensions. Assuming the string to live in a background gravitational eld and demanding Weyl
invariance, the Einstein equations of general relativity could be deduced. It was believed that about these classical
solutions one can expand and nd the quantum corrections. But diculties arose at the quantum level. Eventhough
the strong interaction amplitude obeyed crossing, it was no longer unitary. There were anomalies and ghosts. Therefore
it was necessary for the open string to live in 26 dimensions [3]. in this letter we report that fermionising the 22
additional coordinates for a four dimensional open string and regrouping them, we can obtain a novel superstring
with an unusual but correct mass spectrum containing fermions and bosons.
There are forty four Majorana fermions representing the 22 bosonic coordinates [11]. We divide them into four
groups or `generations' (one time-like and three space-like). They are labelled by  = 0; 1; 2; 3 like the space time
indices and each contain 11 fermions. These 11 fermions are again divided into two groups, one containing six and
the other ve. For convenience, in one group we have j = 1; 3; 5; 7; 9; 11 six odd numbers, and in other, the ve even
numbers k = 2; 4; 6; 8; 10.































































In general we follow the notations and conventions of reference [5] whenever omitted by us. X

(; ) are the string
































































































where  is an innitesimally constant anticommuting Majorana spinor. The commutator of the two supersymmetry



































































































































































































































































Virasoro generators [6] are given by the modes of the energy momentum tensor T
++





































































































































































g = 0 (35)











A(m) and B(r) are normal ordering anomalies. Taking the vacuum expectation value in the Fock ground state j0; 0i
with four momentum p
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The central charge c = 26. This is what is expected. Each bosonic coordinate contribute 1 and each fermionic ones
contribute 1=2, so that the total central charge is +26.




jphysi = 0 n > 0 (39)
For obtaining a zero central charge so that the anomalies cancel out and also ghosts are isolated, Faddeev-Popov (FP)
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) (42)











































g = 0 (46)
Deriving the energy momentum tensor from the action and making the mode expansion, the Virasoro generators






































) + 2a m (49)









































and the nilpotent for a = 1. The physical states are such that Q
BRST
jphysi = 0.











denotes the occupation numbers and momentum of the physical matter states. The operator c
1
lowers the
energy of the state by one unit and is necessary for BRST invariance. The ghost excitation is responsible for lowering




  1) jphysi = 0 (53)













































=  1, belongs to the
ghost sector. The remaining states fall into two categories. Dening G-parity as ( 1)
F
where F is the fermionic
number, the half integral spin states of the above spectrum have odd parity. We make the GSO projection by







where n takes values 0; 1; 2;   . This is the Regge conjecture. The zero mass state can be a vector boson or a pair of
fermions.
This supersymmetry is natural with no SUSY particles. We now discuss the internal symmetry of the group.
Three space-like generations each with SO(11) symmetry are clearly discernible. It is well known [12] that SO(11) 
SU(5)  U(1)  SU
C
(3) and that SO(5) can break to SU(2)  U(1) by the adjoint representation. The resulting
symmetry group is SU
C
(3) SU(2)U(1)U(1). The additinal U(1) makes no dierence to the predictions of the
standard model. However there can be another Z- boson which may be observable.
We have presented the complete theory of a novel superstring in four dimensions. We hope that this string theory
will encompass the standard model on one hand and general theory of relativity on the other.
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